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OR 


X 1 -McH 2 -CH 2 -N^ sr 4cH 2 -CH 2 -N} lr 
X 3 


(A) 


(57) Abstract: Compounds of the general 
formula (IA) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R l and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 , X 3 and X 4 
are each hydrogen, alkyl, 2-pyridyImethyl, 
or an amino-protective group; and m and 
n are each 0 or 1), with the proviso that 
both R 1 and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 3 
and R 6 are each hydrogen, alkyicarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alkyl. 


EST AVABLA8LE COPY 
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(57) Sift: 

(A) X l % X 2 . X\ RXJ X 4 JItMSJIC^ T/l^/U& % 2-fc° ]} f-yug, 


R 1 R 2 



(A) 




WO 01/62755 


PCT/JP01/01503 


m mm 


V^ixTV>-5o im/D-yat, -enjxfi. TSQ (Reyes, J. G. , et al. , 
Biol. Res., 27, 49, 1994) „ Zinquin ethyl ester (Tsuda, M. et al. , Neurosci. , 
17, 6678, 1997), Dansylarainoethylcyclen (Koike, T. et al. , J. Am. Chem. Soc. , 
118, 12686, 1996), Newport Green (Molecular Probe $±<D io 5 a # X £> -5 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) ti k*&MM<k£tlX\<^5 0 
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LR^^TSQ, Zinquin, Xf* Dansylaminoethylcyclen trffl b^tiMM 
367nnu 368nra. Xt)t 323nm "Cfc 5, ) , - tb e> <Dffi#&3t}fe:/ a — ^££ft^<7)$J;£ 
JSI¥, 17, pp. 584-595, 1998), S 5 3 

(nadh ^77iryiW5Sj6) t zz&m^rt^-t^t^ommfribz,, 

Sfcttl* Dansylaminoethylcyclen fiZl!|^^F(^^^^^E-f-^|t^<7)^VN^ ^-^fc. 
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(ge« -mm -mm. mw*. 42, PP . m-i76, 1997), rsommmm^ 

Newport Green ftjkfc&(Dm&yt-efflfe : &:fttiLZ.Z>h<0<0* b<DT7 

ff^-f-S ^ <t £J!,ffi Lfc(#®¥ 11-40325 -5§-) 0 *3§Wbfi£ bfcH9F2E£fi*a, 
1rt£t>-t>. *3§9ltt\ Tm<D— ^^(IA)Xfi(IB) : 


WO 01/62755 


PCT/JP01/01503 



x 2 

X^N-lcHz-CH^N^CHj-CHa-Nj^ (A) 

(sSf, x 1 , x\ x\ x* ntth^tbi^^TKm^, T^^-/^m, 2-t*ys? 

XI47 5 y lO^il^^ U m RXf n fi^^vetai^C 0 3tr± 1 
R 3 RXf R 4 te^Mihm^Z.*m%Ll-5L\'£^v ? ^Us^Sr^ b ; R 5 RXf R^i^tlf 


WO 01/62755 


PCT/JP01/01503 



TISO— JftS:(IIIA)Xtt(IIIB) : 



(NIB) 
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X 13 X 


(B) 


x" % x 12 , x 13 . %.xf x 14 ti^ti^eth&JUZTkmm*. r^^m. 2- try 

Y fi-CO-NH-^fi-NH-CO-^^ L ;R 23 ^U^ R 24 \-±^tL^K^tL\C^mW^JL\-i^ n y 
^^$r^L ; R^J&TJ R 26 i-i^fh^th^^HC^mW^, T/V^/V*/l-^-/^ v 
XteTA^/i^/wi^/U;*-^ is* L ; R 27 i* 7k XtiT/u 3^ g£ 

L^^mm^XM^ -<^if>"^_h(75 Y^-C00R 27 X^$tb-5S (7^ h>gt<H£f& 

suosi^^^fi, ^p^^ ct x> , ±te-^(i), -^(iik xtz— Ostein) 

3t ^ d - ^14 , 11 m * m m ft <d m&<< * is * m & -r z> it #> i c m v * 5 - £ 'a * -e # s „ 
-fl^d), -assSdiK xw:-ittSC:(iii)-c*$jT,S'fk'g-«b (fcfc*L7^s© 

jK^Ciik jK^:(iii)-e^$tL5-fk^4* (fcfc*L7 5/s©ftssm$ 
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lE-j&itaK —^(ii), xn-f®5£.au)x*m£tiz>ik&m (fcfcLr^ /m 

Hilt ^^<Dffi§a^3fe^D— zf (4b&<®!6) *>lZLttVX&tl 
fciliR'te^^T LTV *3 n <b Sr^-f. 

|4@tt > ,^ejof|&f)fe7'n^^ Wk^*6Xtffk^* 12) ©tbtSkgo 
S^K^'ffcSrg&lfcstf y T 5 S ACF-1 £ JttR Lfe«*4ri5*-r 0 

'I5 0ii, ^§SolM3fc/D-y (ik&ya 6 12) <7>^3fe^*«t 
ffi&V ah t co H# ^ih 0 

161^, p h comt\z-D$-rziik&yo u&mt^m 21 i^ix^^^i&it^co^ 

B#S4£81 : fcHJK3& 2000-50869 ^^B*W§|^^^-C#^ <t LT*?!illtO|i 


WO 01/62755 


PCT/JP01/01503 


J: 0 ^r#:6tl(-i(i. Ltil7y^;H C^3S& 1~6 

^Vl-S, n -:7°cz fcVl^ -f y^P tVUg. >^ a ^"d fcVuS. n -^^/US. 
s e c -^f /VI, 'f y^f /I'S, t e r t -^f />S, v-^c/o t>^f/V 
n •>?VV2£ % n-^^rv'/l'S^^lrflfSw^iSftS. #9i*IB»K:*3 

•So 

Is • 3r~jf=- y & ' isZ/-tei/X (Protective Groups in Organic Synthesis) „ if 
])—>■ (T. W. Greene) 1\ is a Is • !7 -f !) — • T Is K • If^X • >-ra— 
^T-yK (John Wiley & Sons, Inc.) (1981^) # £:g*!Si-5 Z. t #T-# 
±12— jRa(lA)&r/ (IB) lc£>^T, -^-If^gS.hfcHB&t- 5 R'.R.t/R'CH&g 

* F^m^^-rs^jctt^i-s^/u^-/^) i^tty^txtt^7& 

Ii^7^fc5 0 -^(IIIA)S.U?(IIIB)(C*3^T. -0"tf>-it±lcm8H-<5 Y 
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Jbf5— $£5£ (IA) RXfi (IB) X-m. £ ft -5 -fb-a-^) (C*5V vt , R 1 t/ R 2 <0 V ^"f tb^— 

frfrmw^xtb*) , mj5&#:(k)xm£ft2>mx-hz>z t&&-& bv\ 5C(a)t^ 

^S^fd^T, X'&<^bX\ b < X' x 2 LT 2- fc° y i^/v^ 

n&ix&y. x 4 ^7k^jg^-efo^r tfr&p. l< , ^©t-a-t^ x i 2g.t/x 2 

£ ^ 2- fc° y vv^ t <fc £ bV\, R 5 Rt/ R 6 <t LXfiTK^^ 

/L-s-cfo^^^^$f^ bv\ R 3 ^t^R 4 ^<b h\z.?kmm. s ?-x&>z>tiK thizmmw. 

^-Xfr&^ktimt. bv\ R 7 (i7K^^-efe-5ri:^^^ bv\ 

±f5— }&5£(II) T'^fr^b^&Cjfct^-C. R ,3 Jlt/ R 14 ^ ■klZ.TkmW^XJb - 

<b hlcf&m&^-XfoZZ. bmT-£ bv\ R n 5:^ R ,8 ^7K^J®^-X'fc5^<t 
bv\, 

-tf2— ^:5t(IIIA)St^(IIIB)-I?^$tLS^t:'a•^{C:*^V^T, R 2 ' .Stf R 22 CD<^-f 

75^— ^-^TK^J^^T'fe 9 ,<ftii;fr;dS5£(B)x^£ix5gT-fc-5 ^ <t^$f* bv\,5£(B) 
T'^tLSgJClSS^T, X n #l/>bX l \ £j£ b < (4 X" X 12 Lt 2- f y vvl^ 

f /^^^ f ^ lv\ ±i5— ®^(iiiA)^u«(iiiB)T'^$n^-ft:-a-^(-*5v^T, P 

(c X'^a'X 12 ^^ y e^yi-^ f/Uffc^it^fS b^ 0 R^&^R 24 ^ 

t ii^TkmW^ XfrZtiK t tlClgl^T'feS r ii^f tl\ R 25 ^.T^R 2S <k 
b-C«7k*^^-W* b< , — i?l/<f(Dm&X{-i R 2S %lTI R 26 ^Tir^vU 

SXfiT-fe h^^^^n-efesit^fft bv\ R 27 ^i^T'fc5rt^ 
*bl/\, 

_hK— «5*;(I) b (III) T'«$iX^)^^(Z){b^f4W.*DmXtt^#iP- 

ii bT#^E-rs^<b^x#s„ mmmt b-cfi, #ix.K£\ ssieig. 


WO 01/62755 


PCT/JP01/01503 


_kfE— ^(IA), (IB), (II), (IIIAh R.V(UIB)X°m£thZ>*mW(Dlt£-m 

i mx\* 2 mu±(D^mm^m^ < %^m^^ 2 mu±.<D^mm^m^< 
sftttxtt* \<^-rfthtemm<Dmm^&^£tiz> 0 *fc, r\ r>\ x«r 27 ^tk^ 

ffl^fi^CDi 9 — ^(IAM^^TR 5 ^** 

^-Cfc?>^#;i-^(IB) ^c:io^^TR 7 ^7K^^T'fo5^b^{i^^m^4#: 
fcflS LTfc^, — $£5t(IIIA)K::}o^-c R 2S frykmiW^Xfo Zit^m t — fl£5£ 

(iiib) ^*s^t r 27 fr7kmw^xhzit&mtt%zm&mzte% l-c^s 0 ^<dj; 

5 i £ «t o X . ±|B— $ 5 <Dfc&VB £ v ^fi^ t iS^-f 5 r t 

*m&&tt& IX. pSSC^ 215 M (1977 $0 ^iC^ C XMlMX # 5 G 
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JbfE— j&5£(lK -J&i£ (II), &Xf— ^5C(III)-C^$tL5^:^0JO-fk^ (T 

^■ffi-efeSo ±f5-^(i), — /K'sfcaiK xtt— ^(iiD-e^^^s^pjc^ 

&m<Dfc&&)x.t& : t<D&tt. 4zmi& j $>4Emm'p<DM&'( *>&£.mgz<<¥-rx*mj£ 

Xf±^^ y — /k rir i-^i/y > % i^y. ^/v^/u*^^ h\ 

i5— (i) -e^ $ ti z> ik&mx.xf't <Dm.i>> bte&mfr ^mtsti 6 — <Dmn ■ 

491nm .RtM92nnu ^3tR*3i s 513nm .5.15 514nra X°&> <0 „ 1~10mM^,S 

<£>^-e/Bv^c:^-a*fc i0MM«T<o»s<z)ak^W2i->*a!J^-t-5r. cb^pj-fg-e 
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00 1 : \\L^m 6 (73^ 

4-7 5/7;^l/t^>(l) 2. 5g (7. 2 mmol) £ 50 ml f/U*/UA7 5 

K^^Lfc^^fC, Mt^A5.2g (16 mmol) %M7ltz 0 i^T, r<D*g 
^tC&bkfcV-So^/l^ 3. 1 ml (15 mmol) $rAP^L, I mmM&l^tc, Sf£ 

*7AtiiL, -fk-^^J 2 (3. 6 g) £#7t 0 Sfeg^o 1|X^97% 0 
l H-NMR (CDC1 3> 300 MHz): 7.19 (m, 1H) , 7.02 (d, 2H, J = 2.4), 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J = 8.7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS(FAB):516(Nf+l) 

m.p. 206-208°C (J ? S —/l-frbW&ik) 

ik&y>)2 (1.0 g, 2. 0 mmol)^t°y 15 ml tC^^U 4-— hn^^if V^ 
^^-/u^oy K 1.2 g (5. 3 mmol) 3r;Dn;ifc^ 1ST' 6 tfffflMW Lfc 0 t°y 

J±T^*Lfc^ ->!J*^7A(a0g||L, -ft:^#J3 (1.2g)£#/c 0 £ 
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'H-NMR (CDCI3, 300 MHz) : 

• 8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 

(dd, 1H, J -8. 2, 2.2), 7.07 (d, 1H, J = 8.2), 7.06-7.04 (in, 2H) , 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS (FAB) :70l(ir+l) 

m.p. 245-247°C (S8xf;Hn-^ -^fy^bS^) 

(0.97 g, 1.4 romol)£:25 ml W^f/l/*/VA7^ Kfc*d»Ufc»iR 
. id> ^l-fev"7AG.48g (1. 5 mraolh 1, 2-v 5 ^d ^erc^ ^ 1. 3 ml (14 mmol) £r 
ADx.. 60 < C-C20B£Klj£#Ufc o ^fM/VA7? KMTgiL, ft»xf 
/U50 mKC^^bTto -W^ixf/UiS^, ISfP^TKX'gfe^. «»^- 

*#MU ^#J4 (0.78 g)^#fc 0 £3#.@fK 1M70% 0 
'H-NMR (CDC1 3 , 300 MHz) : 

8. 38 (d, 2H, J = 9. 0) , 7.86 (d, 2H, J = 9. 0), 7.76 (d, 1H, J = 2.0), 7.45 

(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7.08 (m, 2H), 6.85-6.84 (m, 

4H), 4.01 (U 2H, J = 6. 8), 3.45 (t, 2H, J = 6.8), 1.37 (s, 18H) 

MS(FAB):807,809(M + +1) 

m. p. 280-281°C (Ti? b-hV 

4k&$3 4 (0. 10 g, 0. 13 mmoDSrTi? h= f V /M ml fclJBiS**. B^ltZD 
$ A 55 mg (0.33 mmol). P<MlJ V & A 43 mg (0.31 mmol). 2, 2' - *J fc° =r ]) ;UT 
5 > 78 mg (0.39 mmol) ^^O^LT 14 B#|HJiS»fc Lfc. T-fc h — h U /l"£fcfcJEETB 

*ufc^, 2 n mm-r v v ?j»frmmiz&frL. mt^^^^x^mLt^o mt 
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'H-NMR (CDCI3, 300 MHz) : 

8.47-8.45 (m, 2H) , 8.32 (d, 2H, J =9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 
(m, 3H), 7.61 (d, 2H, J = 7. 9) , 7. 27-7. 23 (m; 1H) , 7.14 (m, 2H), 7.07 (d, 
2H, J = 2.2), 6.99 (d, 1H, J = 8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 
2H, J = 8. 6), 3.82 (s, 4H), 3.82 (m, 2H) , 2.72 (t, 2H, J = 6. 4), 1. 37 (s, 
18H) 

MS. (FAB) :926(M + +D 

itS®! 5 (34 mg, 37 A1 mol)$r4ml<7)v ; ^^/l'^/U-^T5: YK^fa Ufc^^tC, 
#^;*7 !) !7 -A 26 mg (0. 19 mmolh f ^7i/-/U12/ 1 l (0. 12 mmol) ^P^L, 
^fi.T-3B#r B 1Jt^bfc 0 7K^k^7 y ^3, 70 mg (1. 2 mmol) ^lml<D^^y— /U 
£ 1ml O^tSA^blfcSaESrS^ffi^KlJD*., 20 B$ffl%# Ufc„ CLCO 

ffi^*^ 2 N 2 ml &m*.1t&. mM&$g.&T'g^Lfc 0 =-9 J — 10 ml 

ML, ik&mG (l5mg)Sr#7t 0 l§#,@<£ 0 UK* 70%. 
'H-NMR (CD3OD, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H) , 7.63 (d, 2H, J = 7. 9) , 7.51-7.46 (m, 
2H), 7.14 (d, 1H. J =2.0), 7.02 (d, 2H, J = 9.0), 6.95-6.87 (m, 4H), 6.79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3. 50- (t, 2H, J = 6. 0) , 3.25 (m, 2H) 
MS (FAB) :573(M + +1) 

M 2 : it&m 12 

it^-Vn 2 (D&f& t LT, 5-7^7 7/l/tHr-fy(7) 3. 5 g (10 mmol) 

fab. 4k&&l8 (4.4g)t#fc. &-&m& 0 4X^84%. 
'H-NMR (CDCI3, 300 MHz) : 

7.77 (d, 1H, J = 7. 9), 7.01 (d, 2H, J = 2. 0) ,' 6.95 (d, 2H, J = 8. 6), 6.80-6.75 
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(m, 3H), 6.22 (d, 1H, J = 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB) :516(r+l) 

ra.p. 161-163°C UfiS—/l'frbW1&£k) 

it&%08 (3. 6g, 6.9rmol)fa^b&®3 <D&J$fekmm^l,Xik&V!)9 (4.1 

g)£#fc 0 &&mw 0 i&m84% e 

'H-NMR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8.20 (d, 2H, J = 9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9. 0), 7.33-7.29 (m, 1H), 7.05 (d, 2H, J = 2.2), 6.84 (d, 1H, J = 1.8), 
6.74 (dd, 2H, J = 8.6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB) :701 Of+1) . 

id. p. 189-191«C (B»3L^vU + n — ^^^*»e>SFJfeS) 

(0.51 g, 0.73 rmo\)frhik&%4<D&&.mtmmz.\^Xik&y>) 10 
(0.35 g)£#fc 0 afegfo lfc$S60%„ 
'H-NMR (CDCI3, 300 MHz) : 

8.11 (d, 2H, J =-9.0), 8.10-8.09 (m, 1H), 7- 71 (dd, 1H, J = 8. 2, 1.8), 7.56 
(d, 2H, J = 9. 0), 7.02 (d, 2H, J = 2. 2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6.79 
(d, 2H, J = 8.6), 6.43 (d, 1H, J =1.8), 3.85 (t, 2H, J = 6. 6), 3.40 (t, 2H, 
J = 6. 6), 1. 38 (s, 18H) 
MS (FAB) : 807, 809 (M*+l) 

m. p. 268-269°C (T± h = h V ^frhW&ae) 

ft&m 10 (0.31 g, 0.38 mmol)frbik&&5<D&f&&;bmm\C'LXfc&m 11 

(0. 27 g) £}#fc„ mn&mfto tzm 75% 0 

l H-NMR (CDCI3, 300 MHz) : 

8.45-8.42 (m, 2H), 8.06 (d, 2H, J = 9. 0) , 7.96 (d, 1H, J = 8.3), 7.64-7.59 
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(m, 2H), 7.52 (d, 2H, J = 9. 0), 7.53^7.50 (m, 1H), 7. 33 (d, 2H, J = 7.7), 
7. 17. (m, 2H) , 7. 00 (d, 2H, J = 2. 2) , 6. 78 (dd, 2H, J = 8. 6, 2. 2) , 6. 64 (d, 
2H. J = 8.6), 6.48 (d, 1H, J= 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2); 
2.67 (t, 2H, J = 6.2), 1-37 (s, 18H) 
MS (FAB) : 926 (M*+l) 

m.p. 146-148°C (7 * 7 — frfr bW&£k) 

It&VDll (20 mg, 22vmol)frh1k^%6<D&J$,fekmmiZVXik^yol2 (6.6 
mg)£#fc 0 n&mfto 1|X^53% 0 
'H-NMR (CD 3 OD, 300 MHz) : 

8.44-8.42 (m, 2H), 7.94-7.88 (m, 2H) , 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J = 7.9), 7.45-7.41 (m, 2H) , 6.71 (br, 1H), 6.65 (d, 2H, J = 2.4), 6.61 (d, 
2H, J = 8. 8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6.0), 3.03 (t, 2H, j = 6. 0) 
MS (FAB) ■' 573 (M*+l) 

M3 

15 (D^$L 

4-=. Fd7 ^W6£4§7k4£>. (13) 16 g (84 mmol) t 0 a U^/jVl/J —/V (14) 
24 g (0. 17 mol)£r 250 ml (D * * ^ * s^fr l/mc$gfrl, s TsU^^T, 80 ^t? 60 

MStU-C. 15^37 g#7t 0 4X^^* 0 

16 <D^I& 

ik&m (15) 20 g (45 mmol) £• 7k 700 ml {d!K»$* % ffiit-T h V !)A9 tK^P^ 
54 g (0. 23 mol) TKfilt^^ HHn 7K?0^) V V A 70 %) 

20 g (0. 25 mol)Srinx.T, T/W=f 2 0 iW&gfE Lfc<, -CJftiP L 

20 . 


WO 01/62755 


PCT/JP01/01503 


19 g#fc 0 HX^^fio 

-fb-g-^ 17 o-a-^ 

(16) 4.4g (11 DBoD^feflS^* (2) ©■&J^fetR^^LT'fk^(17) 
3. 9 g £#fc„ 62 % Q 

MS (FAB) : 584, 586, 588 (lf+1) 

18 &t/ 18' <D^/& 

ltl^% (17) 3.8 g (6. 5 mmoD^Mfc-a^ (3) <D-£j£Jfe t IHSItC L Xfc&W 
(18) 4- 1. 9 zAt^fyi (18' ) £ 1.8g#7t 0 lM:-ft;-S^ (18) 38 %A\^% (18' ) 
35 %. 

(18): 

'H-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8.7), 8.07 (d, 2H, J = 8.7), 7.72 
(d, 1H, J = 2.1), 7.48 (dd, 1H, J = 8. 1, 2.1), 7.12 (d, 1H, J = 8.1), 7.11 
(s, 2H), 6.77 (s, 2H)., 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (M*+l) 
\\&m (18' ): 

'H-NMR (CDCI3, 300 MHz) :8. 26 (d, 2H, J = 8. 6), 7.93 (d, 1H, J = 8. 4), 7.84 
(d, 2H, J = 8.6), 7.27 (dd, 1H, J = 8.4, 2.0), 7.13 (s, 2H), 6.99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (lf+1) 

19 CD^J& 

(18) 1.5 g (2.0 maoDt^i^m (4) <D t mWiK tTft-^i ' 

(19) & 1. 2 g #7t a l&m 66 % a 

'H-NMR (CDCI3, 300 MHz) : 8.39 (d, 2H, J = 9.0), 7.85 (d, 2H, J = 9.0), 7.79 
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(d, 1H, J =2.0), 7.51 (dd, 1H, J =8. 2, 2.0), 7.18 (d, 1H, J = 8.2), 7.14 
(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6.8), 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 GT+l) 
-ffc-^19* <D&rft- 

it&m (18' ) 1.5 g (2.0 mmol)j&»e>/fb£-& (4) <D&&&bf5imz.VX4k&m 
(19'. )£0.70 g#fc D HX^40% o 

'H-NMR (CDC1 3 , 300 MHz) : 8. 19 (d, 2H, J = 9. 0) , 8. 13 (d, 1H, J = 8. 3), 7. 70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6.4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (M*+l) 

it&m 20 (D^m 

ib&Ql (19) 1.0 g (1.1 nuol)frb4k&*0 (5)<D&f£&:bf5H»K.l,Xfc&Vo 
(20) £ 0. 56 g #7c 0 )&m 49 %, 

'H-NMR (CDC1„ 300 MHz) : . 8. 50-8. 47 (m, 2H) , 8. 33 (d, 2H, J = 8. 7) , 7. 76 (d, 
2H, J = 8.7), 7.70-7.60 (m, 3H), 7.46 (d, 2H, J = 7.9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (m, 2H), 7.14 (s, 2H) , 7.00 (d, 1H, J = 8. 3) , 6.79 (s, 2H), 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H) , 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (M*+l) 

20' <D^J& 

\\&m (19' ) 0.20 g (0.23 vwoDfrbik&m (5) (D^fe^ifatft^ 

m (20' ) * 75 mg #fc„ i&m 33 & 

'H-NMR (CDCI3, 300 MHz) : 8.43-8.41 (m, 2H), 8. 17 (d, 2H, J = 9.0), 7.97 (d, 
1H, J = 8.3), 7.63-7.57 (m, 2H) , 7.56 (d, 2H, J = 9.0), 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7. 7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J= 1.1), 3.74 (t, 2H, J= 6.2), 3.71 (s, 4H) , 2.74 (t, 2H, J 
= 6.2), 1. 40 (s, 18H) 
MS (FAB) '. 994, 996, 998 (M*+l) 

ik&m 21 <D/£rf& 

it£r%0 (20) 0. 26 g (0. 26 mmol)^b^.#J (6) <D&&.m £ mM\Z. LXit&Vo 
(21) £• 98 mg #fc 0 tilM 35 % a 

'H-NMR (CD 3 0D, 300 MHz) : 8.56 (brd, 2H, J = 4.8), 7.98-7.91 (m, 2H) , 7.57 
(d, 2H, J = 7. 9), 7. 46-7.41 (ra, 2H) , 6.94-6.81 (m, 3H), 6.73 (s, 2H) , 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5.5), 3.29 (t, 2H, J = 5.5) 
MS (FAB) : 641, 643, 645 (M + +l) 

21' <D^f& 

it&Vo (20' ) 0.20 g (0. 20 mmoDfrhit&m (6) <D^m t TOtC LTj^ 
m (21' )£58 mg#fc 0 W26 % c 

■H-NMR (CD 3 OD, 300 MHz) : 8.45-8.43 (m, 2H) , 7.93-7.88 (m, 2H), 7.58 (d, 1H, 
J = 8. 6), 7.50 (d, 2H, J =7.9), 7.45-7.41 (m, 2H),- 6.72 (s, 2H), 6.73-6.88 
(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H), 3.27 (t, 2H, J 
= 5.7), 3.06 (t, 2H, J = 5. 7) 
MS (FAB) : 641, 643, 645 (M + +l) 

it&m 22 (D^}£ 

\\L"km (12) 140 mg (0.13 mmoD^Tir h =- h V /HO ml tC^iS U MWt^> 
!>A0.19 g (0.30 mmoD&APX.*:^ SStKB^ 28 fi 1 LfoiDtfc, 

*7AT-HiLT^ (22) 79 mg £#fc 0 4X4*94 % 0 
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'H-NMR (CDCI3, 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8.4), 7.60-7.54 
(m, 2H), 7.31 (d. 2H, J = 7.7), 7.15-7.11 (m, 2H), 7.05 (d, 2H, J = 2.2), 
6. 96 (d, 2H, J = 8. 6) , 6. 80 (dd, 2H, J = 2. 2, 8. 6) , 6. 77-6. 74 (m, 1H) , 6. 48 
(br, 1H), 6.02 (d, 1H, J = 1.7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, 2H, 
J = 5. 1), 2. 31 (s, 6H) 

jh!E#i 1 -eiutik&meRxm 2 x-ntdt^ 12 ^v^,i^ tyt^t 

5iltRte£:flMffiLfCo <D&m-( Oris (5^MX« 5 mM) &"atr 100 mM HEPES 

mmm <ph 7. 5) s^m <o\t^m 6 Xm^-km 12 srjnx., -ft-g^ 6 icoi^-cra 

H&jgifcg 491 run. 1£3fc*fc5: 513 nm £ U te-g-#» 12 i^O^TMjjgStg 492 nm, 
' *3t&^: 514 nm £ LTi£5fe$i^£$J;iE Ufc 0 t&Sk&m 1 Hi (ik&®)6) ZtTim 
20 (,it^m\2) iZ7jk-f 0 -£tc s m*<D&m^*^(lfMMJU-Z5nM)%:<£tf 100 mM 
HEPES ^»f^ (pH 7. 5) 1 M <D\K^m 21 £7JD;t, l§bjg&& 505 nm, 
522 nm <h LT3^&^£«Lfc 0 g£m£r^ 3 

■v^vT>A-r^-^iSK^(5 mM)(c:#ffi-t-5^T-e^^:< ^Tt^^if 7JPL 
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#15 

5 M m©m 6 , fc&m i2, xii ACF-i mmw- 1 1-40325 ^-<z>n;&s#ij 1 nut 

£-*(20)fc L-CfBttSftfcKtiRaKyT 5 £"^tP IOO mM 

HEPES (pH 7.5)^{CSr P Md-V (*J^?SI^5 /u M % 50 M M) SrADx., 5£^£§8 
j£Ltz 0 {k-g-!K»6tc:o^-CB:jajeftS 491 nm, 513nm«hU it-grM 12 

i£OV*-Cfija@ifcS: 492 nm^3fei^*514nm i: L,ACF-1 (COVN-Cfii?J®^S 495 
nm, jtft&S 515 nm £ LT^t3&^ £:8'J£ LTto 3tt*S:JB4 HK:*^. HI 1 } 3 , 
*#tt*B***3fc3ft£«:*-t-. r©je**>f>Wb*»*«k5»-, ACF-l -Ctt^3t3ftffi 

^Lfc„ tot, *mw<Dik<g-go*mi<^z> tw^^mibxmmm^m-r^^t 

CH 3 

H 3 C-N N-CH, 



HO O 
ACF-1 

5//M it&yil 12, ACF-1, Xf* Newport Green (Handbook of 

Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) Sr-s if 100 mM HEPES tSit (pH 7. 5) ^{d®^ <DWkgt<D&§&'{ 
MfL1t.b£<D3kytfti8i<D&it&mfeLtii<, it&®G\Z.O\,^X\'t.mi&®L& 491 nm, 
gftM 513 nm £ L, it^^i 12 ^OV^TIilM&ft 492 nm, 514 nm 

«t L, ACF-1 fdoV^-CfiWSlSi&S 495 nm, 515 nm t b, Newport Green 

iCO^Tttafiakft 505 nm, ^ft&S 530 nm t LT*3fe3ft^Sr8B3t bfc D ^ 

25 


WO 01/62755 


PCT/JP01/01503 


mi 

P H (DmklZ.ft'tZfc&m 12 R XMk&®> 21 b ^frh(D^mW<Dl£%¥k]$L(D$l 
itZm^tz* \K&m 12 tCOVNTttMiSS 492 nnu 514 nm b U -ft 

-8i£> 21 (COV^TiiS!)ie^S 505 nm, i^&ft 522 nm <t LT^^^^'J^ U 

W fi T co t> <d £- m v ^ /c 0 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na mWtm (pH 2. 0) 
100 mM ClCH z C00H-ClCH 2 C00Na f®« (pH 3. 0) 
100 mM AcOH-AcONa Wtffilfc (pH 4. 0, 4. 5, 5. 0) 
100 mM MES MWfifc (pH 5. 5, 6. 0, 6. 5) 
100 mM HEPES mffiWL (pH 7. 0, 7. 5, 8. 0) 
100 mM CHES WtWM (pH 8. 5) 

21 mt-^m 12 £ Jrb^T^I^CO pH T?*> S 7. 4 #ifiT^^^^^^^-C 

0118 

tc. 10 5^ (m^2^~i2^) ^Mj^Lx^^cD^rp^^^Bfeo &m&m 
CD y v<5rvw?& 
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ffi.& : 124' mM NaCl, 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1 % 2 mM CaCl 2> 
26 mM NaHCOj, 1 mM MgCl 2 , 10 mM ^/Un — X 

(2) mstmv ^?t\sWL 

%&i$L : 124 mM NaCl, 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1 % 2 mM CaCl 2 , 
26 mM NaHC0 3N 1 mM MgCl 2> 10 mM l-^f^T^r-y if J^^— ^ 

(3) n y >- y 

: 124 mM ^ V >, 1- 25 mM NaH 2 P0 4 . 2. 5 mM KC1. 0. 5 mM CaCl 2 , 
26 mM NaHCOj. 2. 5 mM MgCl 2 , 10 mM /^a- * 

*7 -< x<DmmRTfmMiz.Qz? y ^^r^mms^^ 95% o 2 / 5% co^^y^vx 

V^^?—- "7 y h (200-250 g. ££)£3L — ^v-ef»@£L/c 0 Br^Cfc^L ^ 
ffi^^^< JStfjU * MUSIS' y y >-^rW^^AtLT 10^r^ev^c o 7K?^L 

fc= y y yy^ti:, — ^y htt ufc=« y v- y ^^vi4K£3K#o«> 

<9tfc} Lfc 0 i,i^©±lcf-frT, i"SHS£o-CBSU n — * y — 

— T? 300 ix m Oifig §0 o 7c Q 30°C id £> fc fc * fc y > * 7 W * b fc-?g,i§ % A 

tu-c, 3o^b 1 ^raev^fc. ^ux% y >^j^m^^^9^c ^vtcmm^m 

{fc-g^ 22 £ DMS0 Lfc 10 mM y l"ff frfti^ lO/x M 

Lfc 0 ^0>g&tc»^;*7><*&AixT&5teL^i&-e 1. 5 P#|HH ^a.-^— i>3 

v ufco su© y ^v>vmz& u#^t 30 b 1 mm 30 #ft^sfe#- Lfc«n:, 

^<-^UTS9^Ufc. ft^-^li, 33-34°C(ct^-5 J; 5 

(^-y IX-70) "Cfrofc. : 4 flff N ~-fe't4$ =7 — : 505 nm) 0 

y ^<^A'«!(95 % 0 2 + 5 % C0 2 : 2 # 01 00. 00 frb 02 00. 
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00) >!&lhm y ^£VU?£(95 % N 2 + 5 % CO^^/U) : 10 # (m^4> 03 00. 

00 frb 12 00. 00) >V vy/V4&(95 % 0 2 + 5 % C0 2 % fr) : 4 ft 

13 00. 00 frb 16 00. 00) 

£ <b^> ^8i^tiM^ dEjfiURHK«, CA1 ^ (M'Pl, 2, 3) T*f|# 
tC^#<^3t3ft«#li^Ufco CA3fg^ (0*4), ##|eI (11*6, 7) "Ct* 
ft3&£as*B* Lfc. ^9 7<Z>«6*!lf4x ZB'J^H^ (0. 00 sec) -<?<Z>#3fcS&|£3: 1. 00 

risfcO. a'i^^t^feT^v^-e. ^ffcrt less ^^wtM^ftS^ 
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1 1 # <d m m 

1\. TIB^— ^(IA)Xfi(IB) : 



X 1 -N-|cH 2 -CH 2 -Nj lfr 4cH 2 -CH 2 -Nj lr - {A) 
X 3 X 4 

(5£* % X\ X 2 , X\ ,&t>' X 4 \t^Mfl^iL\^mW^. T;U3r/um. 2-\i°3 i? 
/u* XttT 5 /ScftiSI:* U m.RU n fi^rti^n^SLfc o Xtt l 

R 3 Rlf R 4 fi-^n-eixJiiKCTk^^Xtt^D b ; R 5 .£:tf R 6 te^tl^ 

2. Ti2<D-fl£:£(II) : 
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5. Tie©— fl£5£(iiiA);x.ra(iiiB) : 



(IIIB) 
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12 


x 11 — n-{ch 2 -ch 2 -n|^ — [ch 2 -ch 2 -n| 


,13 


14 


(B) 


(5**, x*\ x 12 , x 13 , .rxjp x H n^tL^timLKTkmm?. tvu*/us. 2- try 

vvi^y XttT 5 y P RXf q te^tb-m^K 0 x« 1 

Y f±-C0-NH-3Z.fi-NH-C0-^r^: L ;R 23 RXf R 24 tt-ttL-etOlftSttCTfcJlfiS^f-Xtt^ n 
VJfl»T-£r^L ; R 25 ^:^ R 26 fi^^W^Ki^lSf JIt^, T/u^/W^^-zvI^ 
XttT/i^/u^/M^u^^i^^/uX&^L ; R 27 ttTkfftj^^T/^/i^^ 

(a) m^<Dmmm 1 lis 535m vr*^ 1 iKcts^^b^c/cfc lt 5 y 

(b) ±tex^x*^ L/tffiis^{*o^^^sy^:-r 5 ii 
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